Effects of simultaneous dietary fish oil ingestion and sulfur amino acid supplementation on the lipid metabolism in hepatoma-bearing rats with hyperlipidemia.
The effects of simultaneous dietary fish oil ingestion and sulfur amino acid (L-methionine and L-cystine) supplementation on serum lipid concentrations and various parameters related to the lipid metabolism were studied in Donryu rats subcutaneously implanted with an ascites hepatoma cell line, AH109A. A diet containing 10% fish oil was found to reduce serum triglyceride, total cholesterol, (very-low-density lipoprotein plus low-density lipoprotein)-cholesterol, phospholipid and nonesterified fatty acid (NEFA) concentrations in these animals, and dietary supplementation of 1.2% L-methionine and L-cystine also suppressed these serum lipid concentrations. Hepatic fatty acid synthesis and the availability of serum NEFA were decreased, and epididymal adipose tissue lipoprotein lipase (LPL) activity was elevated by dietary fish oil, while LPL activity in various tissues and hepatic fatty acid oxidation were increased by dietary sulfur amino acids, resulting in a reduction in the serum triglyceride concentration by dietary fish oil and sulfur amino acids, respectively. Dietary fish oil suppressed the hepatoma-induced increase in cholesterogenesis in the host liver, and dietary methionine and cystine enhanced bile acid excretion into feces, which were the causes of the hypocholesterolemic effect. In these serum lipid concentrations, there were significant effects of fish oil ingestion and sulfur amino acid supplementation, but no significant interaction between these two factors was seen. These results indicate that dietary fish oil and sulfur amino acid, L-methionine and L-cystine, have hypolipidemic effects in cancer-related hyperlipidemia, and that the effects of these two factors on the decrease in these serum lipid concentrations are additive; these two factors may affect the lipid metabolism via different pathways and mechanisms.